Tumor-stromal cell contact promotes invasion of human uterine cervical carcinoma cells by augmenting the expression and activation of stromal matrix metalloproteinases.
The augmentation of the expression and activation of matrix metalloproteinases (MMPs) is associated with tumor invasion and metastasis. In addition, tumor-stromal cell contact provides a crucial signal for regulating the pericellular proteolysis for the progression of tumor invasiveness. The present study evaluates the regulation of the expression and activation of MMPs and tissue inhibitors of metalloproteinases (TIMPs) by tumor-stromal cell contact in an in vitro co-culture model of human uterine cervical carcinoma cells and human uterine cervical fibroblasts. When human uterine cervical carcinoma SKG-II cells were co-cultured with human uterine cervical fibroblasts (HUCFs), the invasive activity of SKG-II cells was analyzed using an in vitro invasion assay using Matrigel. The production, mRNA expression and activation of MMPs and TIMPs were monitored by Western blot and Northern blot analyses and gelatin zymography. SKG-II cells, which constitutively produced membrane-type 1 MMP (MT1-MMP) and a trace of proMMP-2 but neither TIMP-1 nor TIMP-2, showed poor invasiveness in vitro. Upon co-culturing with HUCFs, SKG-II cells were found to transform to the invasive phenotype by enhancing the production and mRNA expression of tumoral MT1-MMP. In addition, a sequential increase in the activation of fibroblast proMMP-2 was observed along with the formation of an MT1-MMP-TIMP-2-proMMP-2 complex on the tumor cell surface. Furthermore, the production and gene expression of fibroblast proMMP-1 and proMMP-3 were augmented under co-culture conditions, whereas mRNA expression of proMMP-2, TIMP-1 and TIMP-2 was unchanged. Moreover, we demonstrated the partial involvement of tumor-cell-derived soluble factors in the augmentation of the production of proMMP-1 and proMMP-3 in HUCFs. However, anti-integrin beta1 and beta3 antibodies failed to abolish the augmentation of fibroblast proMMP-3 production and proMMP-2 activation in the co-culture. Cell-cell contact between cervical carcinoma cells and peripheral stromal fibroblasts augments the production and activation of MMPs, and therefore the subsequent imbalance between MMPs and TIMPs may result in the progression of invasiveness of cervical carcinoma cells in vivo.